Background: Interprofessional education (IPE) aims to bring together different professionals to learn with, from, and about one another in order to collaborate more effectively in the delivery of safe, high-quality care for patients/clients. Given its potential for improving collaboration and care delivery, there have been repeated calls for the wider-scale implementation of IPE across education and clinical settings. Increasingly, a range of IPE initiatives are being implemented and evaluated which are adding to the growth of evidence for this form of education. Aim: The overall aim of this review is to update a previous BEME review published in 2007. In doing so, this update sought to synthesize the evolving nature of the IPE evidence. Methods: Medline, CINAHL, BEI, and ASSIA were searched from May 2005 to June 2014. Also, journal hand searches were undertaken. All potential abstracts and papers were screened by pairs of reviewers to determine inclusion. All included papers were assessed for methodological quality and those deemed as ''high quality'' were included. The presage-process--product (3P) model and a modified Kirkpatrick model were employed to analyze and synthesize the included studies. Results: Twenty-five new IPE studies were included in this update. These studies were added to the 21 studies from the previous review to form a complete data set of 46 high-quality IPE studies. In relation to the 3P model, overall the updated review found that most of the presage and process factors identified from the previous review were further supported in the newer studies. In regard to the products (outcomes) reported, the results from this review continue to show far more positive than neutral or mixed outcomes reported in the included studies. Based on the modified Kirkpatrick model, the included studies suggest that learners respond well to IPE, their attitudes and perceptions of one another improve, and they report increases in collaborative knowledge and skills. There is more limited, but growing, evidence related to changes in behavior, organizational practice, and benefits to patients/clients. Conclusions: This updated review found that key context (presage) and process factors reported in the previous review continue to have resonance on the delivery of IPE. In addition, the newer studies have provided further evidence for the effects on IPE related to a number of different outcomes. Based on these conclusions, a series of key implications for the development of IPE are offered.
Introduction
Interprofessional education (IPE) continues to be invoked nationally and internationally by policy makers, health and social care professionals, and educators as a means to improve collaboration and service delivery (World Health Organization 2010; Institute of Medicine 2015) . It is argued that if individuals from different professions learn with, from and about one another, they will work better together to improve the services they deliver to patients/ clients. IPE has been defined as ''occasions when two or more health/social care professions learn with, from and about each other to improve collaboration and the quality of care '' (CAIPE 2002) . IPE aims to enhance attitudes, knowledge, skills, and behaviors for collaborative practice, which in turn can make improvements to clinical practice. In doing so, it is anticipated that IPE can improve the quality of care delivered to patients/clients (Brandt et al. 2014; Fung et al. 2015) .
National and international policy makers have repeatedly called for the use of IPE to better prepare health and social care learners to enter the workplace as an effective collaborator (Frenk et al. 2010; World Health Organization 2010; Institute of Medicine 2015) . As a result, IPE is increasingly being offered across health and social care sectors to an array of learners (pre-qualification, post qualification, continuing education) based in classrooms, simulation labs, clinical settings, and increasingly through online (virtual) environments (e.g. Luke et al. 2010; Bridges et al. 2011; Palaganas et al. 2014) .
From this growing amount of empirical work, it is possible to see that IPE can have a beneficial impact on learners' attitudes, knowledge, skills, and behaviors -also termed as collaborative competencies (Abu-Rish et al. 2012; Makino et al. 2013 ). In addition, evidence is growing which suggests that IPE can also positively affect professional practice as well as improve clinical outcomes (Kent & Keating Given this sustained growth of IPE activity, repeated policy calls, and expanding evidence it was considered timely to update an earlier BEME IPE systematic review (Hammick et al. 2007 -see Box 1 for key findings) to identify whether there were additional studies that meet the BEME criteria which can inform the IPE evidence base. An important part of updating this review was to synthesize the best available contemporary evidence to help shape future design, delivery, and evaluation of IPE.
Methods

Aims and objectives
The overall aim of this review was to update a previous BEME review completed by Hammick et al. (2007) . In doing so, the specific objective of the review was to consider the effectiveness of different types of IPE interventions on a range of outcomes, including impact on the knowledge, skills and attitudes of the learner, and subsequent change in organizational practice and/or benefits to patients/clients.
Types of intervention
An IPE intervention was defined as: when members of more than one health and/or social care profession learn interactively together, for the explicit purpose of improving the health or well-being of patients/clients. Interactive learning requires active learner participation, and active exchange between learners from different professions.
Types of participants
Among the professional health and social care groups included were the following: chiropodist/podiatrist, complementary therapists, dentists, dieticians, doctors (physicians, surgeons, anesthetists), hygienists, paramedics, psychologists, psychotherapists, midwives, nurses, pharmacists, physiotherapists, occupational therapists, radiographers, speech therapists, social workers, assistant practitioners, care/case coordinators, and managers.
Types of studies
All research and evaluation designs (e.g. action research, case study, ethnographic, experimental, quasi-experimental studies) were included in this update.
Types of outcome measures
Outcome measures were based on Barr and colleagues' (2005) extended version of Kirkpatrick's classic educational outcomes model, which has six differing but non-hierarchical levels, as outlined below:
Level 1 -Reaction: these cover learners' general views and perspectives on the learning experience, its organization, presentation, content, teaching methods, and aspects of the institutional organization, e.g. time-tabling, materials, quality of teaching.
Level 2a -Modification of attitudes/perceptions: these outcomes relate to changes in reciprocal interprofessional attitudes or perceptions between participant groups, toward patients/clients and their conditions, circumstances, care, and treatment.
Level 2b -Acquisition of knowledge/skills: for knowledge, this relates to the acquisition of concepts, procedures, and principles of interprofessional collaboration. For skills, this relates to the acquisition of thinking/problem-solving, psychomotor, and social skills linked to collaboration.
Level 3 -Behavioral change: this measurement documents transfer of interprofessional skills and learning to workplace,
Practice points
This BEME review updated a previous review by searching a range of sources to identify and synthesize the latest evidence of the effects of interprofessional education (IPE) on learners, organizations, and services they deliver to patients/clients. Twenty-five IPE studies were identified in this update. These studies were added to the 21 studies from the previous review to form a complete data set of 46 high-quality IPE studies. This update found that key education issues related to organizational context, participant characteristics, teaching, and learning processes identified in the previous review were further supported in the newer studies. The newer IPE studies indicated that learners continue to react positively to IPE, reporting improvements in attitudes/perceptions as well as collaborative knowledge/skills. However, as the previous review noted, there was still less evidence of the effects of IPE on changes in behavior, organizational practice, and benefits to patients/ clients. The IPE evidence continues to expand, providing a clear indication that this form of education can improve collaborative attitudes/perceptions and knowledge/skills. While evidence for its ability to enhance collaborative behaviors and service delivery shows promise, further studies are needed to generate a more informed understanding of these longer-term outcomes.
Box 1. Key findings from the initial BEME review.
1. IPE is generally well received by participants, can support improvements in attitudes, and can enable them to develop the knowledge and skills needed for collaborative working. However, there is less evidence for the effects of IPE on individuals' behavior and service delivery. 2. IPE can be used as a mechanism to enhance the development of practice and improvement of services. 3. Participants bring unique values about themselves and others into any IPE event which then interact in a complex way with the mechanisms that influence the delivery of the educational event. 4. Authenticity and customization of IPE so that it reflects appropriate and relevant service delivery settings are important mechanisms for a positive experience for the participants. 5. Principles of adult learning for IPE are key mechanisms for well-received IPE. 6. Faculty development is needed to enable competent and confident facilitation of IPE.
such as support for change of behavior in the workplace or willingness of learners to apply new knowledge and skills about collaborative work to their practice style.
Level 4a -Change in organizational practice: this relates to wider changes in the organization/delivery of care, attributable to an education program, such as, changes in organizational policies or clinical pathways that promote interprofessional collaboration, communication, teamwork, and cooperative practice.
Level 4b -Benefits to patients/clients: this level covers any improvements in the health and well-being of patients/clients as a direct result of an IPE program. Where possible, such as, health status measures, disease incidence, duration or cure rates, mortality, complication rates, readmission rates, adherence rates, patient or family satisfaction, continuity of care, and costs to carer or patient/client.
Search strategy
To update the previous BEME review (which searched for literature up to April 2005), this review searched the following electronic databases: Medline, CINAHL, BEI, and ASSIA from May 2005 to June 2014. Papers published in English or French were included.
Electronic databases: A standard search strategy was used, based on the one used for the previous BEME review. As with all reviews, due to variations in how each of the electronic databases employ key terms, this search strategy was adapted for each electronic database and aimed at identifying all types of IPE interventions (See Appendix 1, available online as supplementary material).
Other searches: Hand searches of interprofessional journals (Journal of Interprofessional Care, Journal of Research in Interprofessional Practice and Education, and Health and Interprofessional Practice) published from May 2005 to June 2014 were also undertaken.
Screening and inclusion/exclusion criteria
All abstracts and titles generated from these searches (3387 abstracts) were reviewed independently by two members of the review team to determine if they met our inclusion criteria (see above). The full text article was obtained (392 papers) if the abstract met these criteria. These articles were screened independently by two reviewers to determine if they met the inclusion criteria. This resulted in 258 papers which underwent a quality assessment (see below). Papers which were deemed ''low quality'' were excluded from the review. This resulted in the inclusion of a final set of 25 ''high quality'' IPE studies. Figure S1 (found online as supplementary material) summarizes the search processes and outcomes.
Quality assessment
As noted previously, all 258 provisionally included papers were quality assessed independently by two members of the review team. Like the previous review, two quality scores were allocated to each study to support the selection of well-designed and clearly reported IPE studies. In particular, we distinguished between ''quality of study'' and ''quality of information''. The quality of study score reflected the design and execution of the study. This covered, for example, a good fit between the methodological approach and research questions, attention to ethical issues and appropriate analysis, and inferences. The quality of information score covered elements such as a clear rationale for an IPE intervention and its evaluation, good contextual information, sufficient information on sampling, ethics, and the identification of possible bias.
Following the procedure outlined in the previous review, each of the two quality scores had an ascending five-point scale, and only studies attaining at least four on both dimensions were eligible for inclusion in this update. The use of this approach aimed to identify the strongest IPE studies available, ensuring that all study designs (whether quantitative and/or qualitative in nature) were judged in an equitable manner. (For further information about this process see our BEME review protocol: http://bemecollaboration.org/)
Data extraction
Key data extracted from all the included papers from this update were used in the production of a descriptive summary. Following the data abstraction described in the previous review, this data extraction process aimed to generate basic descriptive information from each paper in the following three areas:
Nature of the IPE initiative (e.g. educational aims/objectives, duration, professional participants) Reported outcomes (e.g. learner reactions, acquisition of knowledge/skills, changes in individual behaviors) Methods of evaluation (e.g. research designs, data collection methods, approaches to analysis, sampling)
To ensure consistency, two members of the team (SR and SF) independently coded a sample of around 20% of the papers from the updated search into the data abstraction sheets. Discussion occurred around a few discrepancies identified in this process due to small differences in interpretation related to reported information in the included papers. Agreement was achieved with all papers.
Analysis and synthesis
Due to the heterogeneity of IPE interventions (differing curriculum content, duration of courses, participating professional groups) and study designs (quasi-experimental, exploratory, action-orientated) a meta-analysis of studies was not possible. Therefore, the 25 studies identified from the updated search were added to the existing 21 studies to form a single narrative of all included studies. While this narrative approach to analysis and synthesis meant that the review could accommodate the diverse nature of the 46 IPE evaluations (Mays et al. 2005) , it does contrast with more traditional meta-analytical techniques. Nevertheless, the review can provide some pragmatic implications to inform the future development and delivery of IPE for educators, researchers, and policy makers.
Like the previous review, the update employed Biggs' (1993) presage-process-product (3P) model of learning and teaching to understand IPE research in relation to contextual factors, educational processes, and associated outcomes. This model of learning and teaching was devised by Biggs (1993) who saw ''presage factors'' as the sociopolitical context for education and the characteristics of the individuals (planners, teachers, and learners) who participate in learning/teaching. ''Process factors'' were seen as the approaches to learning and teaching that were employed in an educational experience and ''product factors'' were seen as the outcomes of the learning. Figure S2 (available online as supplementary material) provides an outline of a slightly revised version model which was previously modified for an IPE analysis.
The 3P model was employed as an analytical framework to synthesize data from all the included studies. This work involved coding extracted information from the updated papers into the appropriate presage, process, and product sections of the model. In regard to the nature of this work, one reviewer initially distilled abstracted information from the 25 new papers which mapped onto the 3P model as described in the initial review. This involved adding information into the presage, process, and product sections with extracted information and creating subheadings and extra categories as needed. As this analytical work proceeded, it was regularly discussed between two members of the review team involved in the abstraction process to ensure consensus before sharing with the wider group for final agreement. Based on this work, a final synthesized narrative of the included studies linking IPE presage with IPE processes and products was generated.
Results
Twenty-five studies were found as a result of the updated searches. These studies were added to the 21 studies reported in the previous review, forming a total of 46 included IPE studies. Results from the analysis and synthesis of these papers are presented in a narrative supported by descriptive statistics where relevant. The results are presented in two main sections: an overview of the included studies, followed by results from the 3P synthesis. Table S1 (available online as supplementary material) summarizes the 46 studies. As indicated in this table, these studies were published between 1981 and 2014, with the majority published in the last 15 years. The majority of studies (57%) were undertaken in Europe (19 UK, 2 The Netherlands, 2 Denmark, 1 Finland, 1 Germany, 1 Sweden), with 17 studies (37%) undertaken in North America (10 USA, 7 Canada), and 3 studies (6%) undertaken in Australia.
Overview of included studies
Just over half of the studies (n ¼ 25) evaluated IPE delivered to undergraduate health professions students. Eighteen studies (39%) evaluated IPE at in-service continuing professional development (CPD) level. In addition, one study was a university-based postgraduate course while two studies evaluated IPE with a mixture of learners -one study with pre-qualification students and qualified staff and the other study with nursing students and medical residents (trainees).
In terms of professional participation, medicine and nursing were the two professions who most frequently share their IPE experiences together (33 studies, 72%). Together these two professions were most likely to share their IPE with learners from social work (21 studies, 46%), occupational therapy (18 studies, 39%), physiotherapy (17 studies, 37%), with other professional groups (e.g. pharmacy, radiography, speech and language therapy) appearing less often.
In general, studies included between two to six professions. However, there were a small number of studies that included a wider professional mix: over 20 different professions groups (Curran et al. 2007 ), 17 groups (Byrnes et al. 2012) , and 13 groups (Watts et al. 2007) .
In terms of evaluation methods, most studies (n ¼ 36, 78%) employed experimental or quasi-experimental designs, usually a controlled before-and-after or before-and-after design. In contrast, only five studies (11%) employed qualitative designs. The majority of studies (n ¼ 27, 58%) gathered a single method of data collection: surveys (n ¼ 22, 47%); clinical audit data (n ¼ 5, 11%); and interviews (n ¼ 1). In contrast, 19 studies (41%) gathered a mix of data sets, most typically in the form of surveys and interviews. Fourteen studies (30%) employed a longitudinal design, most often gathering data at three points in time (before-and-after the IPE course, with a third data collection point occurring a few weeks or months after). In contrast, a small number of studies gathered data over a longer period. For example, Pollard et al. (2006) , Miers (2008), and McFadyen et al. (2010) collected data over a four-year period.
Presage, process, and product synthesis
As noted previously, this update aimed to build on the findings reported in the previous review which found a number of 3P elements of importance in shaping the nature of IPE for the studies. Below we report how the inclusion of the 25 studies from the update has drawn on the contents of the 3P model. In particular, we note where the papers from the updated search have either reinforced the model or where new elements have been identified.
Presage factors
In relation to presage factors, the previous review reported that a range of elements linked to IPE context, learner characteristics, and teacher characteristics were of importance. Later, we report on these elements of presage and how they may affect the delivery of IPE.
IPE context
The previous review found contextual issues that influenced the development and implementation of IPE were linked to policy and clinical drivers for IPE (Cooke et al. 2003; Tucker et al. 2003) , organizational support to provide access to resources, such as time, space, and finances (e.g. Morey et al. 2002) , and learner professions/numbers (Mu et al. 2004 ). After synthesizing the new studies with the previous studies, it was found that the focus on these presage factors was critical in both the development and successful sustainability of IPE.
In particular, the updated papers continued to emphasize that the development of IPE was linked to a desire to improve patient care or service delivery through improvement in interprofessional collaboration and teamwork (Carpenter et al. 2006; Curran et al. 2007; Watts et al. 2007; Quinn et al. 2008; Fuhrmann et al. 2009; Robben et al. 2012; Slater et al. 2012; Paquette-Warren et al. 2014) . Again, these drivers were identified as linked to either top-down (e.g. government policies, professional regulators) or bottom-up (e.g. local IPE champions, organizational support) approaches (Curran et al. 2007 ; Richardson et al. 2010 ).
Often, it was reported that a mixture of these two drivers was particularly effective in providing the incentive to implement an IPE activity (e.g. Hobgood et al. 2010; Slater et al. 2012) .
A number of the newer papers also continued to stress the key role of local organizational support (e.g. Curran et al. 2007; Hobgood et al. 2010) . Fuhrmann et al. (2009) noted that there was support from across their clinical institution when implementing a simulated IPE experience, and that a ''bottom-up'' approach (only involving educators) would be likely to fail. They stated, ''commitment from institutional leadership on all levels was essential'' to the successful delivery of this IPE initiative (p. 1359). This point was stressed by Richardson et al. (2010) , who reported, ''educational leaders and administrators and not just the educators need to be committed to the [IPE] project'' (p. 43). Both these studies noted that such institutional support is critical in ensuring access to resources for the development and implementation of IPE. Visser and Wysmans (2010) effectively illuminate this issue in their description of how the loss of a local IPE leader (and champion) resulted in the failure of their hospital-based IPE initiative. They stated, ''the new department's head did not have the same inspiration and experience and had other policy priorities'' (p. 406).
Where limited organizational support was noted in the studies, this usually resulted in problems accessing resources such as time, space, and finances for IPE. For example, as Slater et al. (2012) noted, ''time was identified as the main barrier to effective participation'' (p. 85). To overcome this problem, these authors reported how they offered their IPE workshops on weekends. However, they noted that this ''out-of-hours'' IPE resulted in an unexpected beneficial outcome, ''there was more time for personal meetings with colleagues as the work pressure was absent''. For Nisbet et al. (2008) , the lack of support for their interprofessional student placement meant it was an ''add-on'' educational activity in their curriculum. This resulted in challenges to its implementation which included, ''aligning clinical placement timetables to enable a range of professions to participate; [. . .] incorporating IPE activities into an already crowded clinical placement curriculum; and ensuring that key stakeholders were involved in development and implementation of the program'' (p. 66).
In relation to funding, in total, 30 studies (65%) acknowledged specific external project funding to develop/evaluate IPE (13 studies from the previous review and 17 from the update). External funding is an important source of support for developing and evaluating IPE but the time limited nature of such sources continues to challenge efforts to successfully sustain IPE activities. Mindful of this issue, a number of the studies (e.g. Curran et al. 2007; Nisbet et al. 2008; Hollenberg et al. 2009; Visser & Wysmans 2010) outlined ideas for successfully sustaining IPE, noting factors like organizational ''buy-in'' to ensure dedicated resources as well as developing partnerships between educational and clinical providers.
Like the previous review, issues related to learner professions and numbers continued to influence the delivery of IPE. Within a pre-qualification IPE context, there was often a need to involve large cohorts of students. For instance, Pollard and Miers (2008) evaluated IPE delivered to over 400 students from six professions, and McFadyen et al. (2010) evaluated an IPE program delivered to over 300 students from seven professions. In a post-qualification context, one study reported providing an IPE workshop to over 3500 health, social care, and education practitioners across four Canadian provinces (Curran et al. 2007 ). However, as noted above, most studies tended to include around two to six different professions with numbers usually ranging from 30 to 100 learners (e.g. Ammentorp et al. 2007; Just et al. 2010; Richardson et al. 2010) .
Like the previous review, there was again no information related to how contextual elements linked to geography and demography (age, gender, and ethnicity) might affect an IPE program, although we return to gender and age later in the section on ''learner characteristics'' (See Figure S2) .
Teacher characteristics
The previous review identified the quality of facilitation (e.g. Ponzer et al. 2004 ) and the need for faculty development for facilitators (e.g. Morison et al. 2003) as two key elements of this presage factor. Again, there was little attention placed on this factor in the updated papers. Of the handful of papers that did address teacher characteristics, they reemphasized the importance of both the quality of facilitation during an IPE experience and that facilitators need faculty development to ensure they can be as effective as possible in their facilitation work.
In terms of quality of facilitation, LeFlore and Anderson (2009) reported that IPE facilitators were critical to the success of their IPE initiative. They stated that the facilitators ensured that interprofessional learning environments were conducive and non-threatening for students which helped maximize their collaborative learning experiences. Similarly, for Watts et al. (2007) , the role of the IPE facilitator was ''vital to the success'' (p. 447) of their IPE program. Again, these authors noted the central role of the facilitator in creating a climate of safety and confidence among learners. Watts and colleagues also reported that facilitators were key to the IPE experience in setting realistic goals, motivating learners, managing interactions to ensure equal participation, minimizing possible interprofessional friction as well as ''ensuring that all those taking part felt equally valued and empowered'' (p. 447).
Other authors reported the need for faculty development for IPE facilitators to develop key facilitation abilities (Pollard et al. 2006; Ammentorp et al. 2007; Curran et al. 2007 ). For example, Richardson et al. (2010) reported that facilitators needed development opportunities to ensure they have an understanding of educational theory linked to supporting collaborative social learning, ethical student development as well as the development of learners as reflective practitioners.
Learner characteristics
The previous review found a number of issues connected to learner characteristics, specifically, attitudes to IPE (e.g. Carpenter 1995), willingness to participate in IPE (e.g. Morison et al. 2003) , professional stereotypes and hierarchies (e.g. Cooke et al. 2003) , gender (e.g. Pollard et al. 2005) , age, work experience, and professional background (e.g. Tucker et al. 2003) could affect the delivery of IPE.
The findings from this update revealed that these elements of presage were still of significance in the newer IPE studies. The influence of learner attitudes toward IPE was reported in a number of studies (e.g. Pollard et al. 2006; Bradley et al. 2009; Byrnes et al. 2012) . In general, it was noted that learners entered their respective IPE programs and courses with positive attitudes, which would often diminish after participation in their respective interprofessional learning activities. Although, as McFadyen et al. (2010) report from their longitudinal controlled study, ''preregistration health and social care students commence their pre-registration education with strong positive views supporting the principles behind IPE. Study findings confirm that these levels may however initially be rather idealistic'' (p. 562). The existence of poorer attitudes toward IPE was also noted by Just et al. (2010) who reported that students with such attitudes, ''tend to gain the least from IPE courses' ' (p. 194) . A key element in the formation of these different attitudes toward IPE was linked to professional socialization processes (e.g. Pollard et al. 2006 ), but as we report below, prior work experiences, age, and gender were also identified as important learner characteristics.
Willingness to participate in IPE was also regarded as a key learner characteristic in the newer studies. In general, it was found that IPE participation was a voluntary activity (e.g. Watts et al. 2007; Nisbet et al. 2008; Hollenberg et al. 2009; Byrnes et al. 2012) . As a result, learners who selfselected for IPE were regarded as motivated to learn in a collaborative manner with learners from other professional groups. To ensure learner IPE readiness and motivation, Carpenter et al. (2006) reported that selection into a postgraduate IPE course for mental health providers was by application form and interview so that ''students were required to demonstrate their academic readiness for postgraduate education and commitment to the aims of the programme'' (p. 151). In contrast, reluctance to participate in IPE was often linked to issues such as clashes with profession-specific learning activities, work pressures, or inequalities in assessment (e.g. Morison et al. 2003; Nisbet et al. 2008) .
The existence of professional stereotypes and hierarchies was another learner characteristic reported in the newer studies. Bradley et al. (2009) , for example, reported that students in their IPE evaluation arrived with preconceptions about imbalances in hierarchy and status which did result in some negative stereotyping. In particular, these authors noted how some nursing students linked their view of medical undergraduates with ''stereotypical representations of doctors' roles, status and behaviours'' (p. 918). Similarly, Carpenter et al. (2006) reported that ''there was considerable evidence of professional stereotyping but little evidence of change in these stereotypes during the programme. Positive stereotypes were not strengthened appreciably, nor were negative stereotypes reduced'' (p. 153). Nevertheless, these authors note that despite these views, students still interacted together in a positive interprofessional manner. Carpenter and colleagues go on to suggest that this was because learners regarded their fellow participants on the program as atypical of the members of the professions for which they maintained their traditional stereotypical views. Findings reported by Nisbet et al. (2008) support this view of professional stereotyping, ''somewhat disturbing were negative attitudes expressed by some students towards doctors which were not always reversed by the end of the program, and in some cases, were reinforced which comments regarding doctors were generally directed at practising medical staff rather than students, suggesting that role models within the workplace have a significant influence'' (p. 66).
The existence of professional hierarchies was also reported in a number of the studies (Watts et al. 2007; Nisbet et al. 2008; Pollard & Miers 2008) . For instance, Bradley et al. (2009) provide an insightful account of this issue in their evaluation of an IPE course for undergraduate nursing and medical students. They reported that some of the nursing students in their study ''were worried about hierarchical relationships'' which were ''attributed to hierarchical views of medical power combined with poor knowledge of or subordinate views of the nurse's role'' (p. 917). These authors go on to note that despite these views, attitudes improved significantly after the students' involvement in their IPE course. However, it was acknowledged that attitudes returned to pre-IPE levels after a period of around four months.
The previous review reported how the learner characteristics of age, previous work experience, and profession could affect the delivery of IPE. These factors were again present in the updated review, but only in a small number of IPE evaluations involving undergraduate students. In their longitudinal studies involving many hundreds of pre-qualification students, Pollard et al. (2006) and Pollard and Miers (2008) reported that previous work experience had influenced students' views of IPE. For example, Pollard et al. (2006) noted that previous experience for some students as health care assistants might foster poorer perceptions of interprofessional interaction with students from professional groups which were viewed as having a higher status. Learner age was another factor considered to be influential on IPE for undergraduate students (e.g. McFadyen et al. 2010 ) with younger students being, in the main, more positive about their interprofessional relationships. However, despite their more negative views, Pollard and Miers (2008) reported that the older students played a more active role than younger members, with the oldest students being most participative.
Gender as a learner characteristic was reported in a small number of studies. Although Pollard et al. (2006) reported that female students were comparatively positive about IPE in their longitudinal study of undergraduate students' attitudes, other studies reported that gender did not have any noticeable effect on the delivery of IPE (Bradley et al. 2009; McFadyen et al. 2010 ). In their later study, Pollard and Miers (2008) found that there were no significant differences in scale scores on the basis of gender.
Process factors
The previous review identified a number of teaching and learning process factors which affected the delivery of IPE. For example, encouraging facilitators to reflect regularly upon their IPE experiences (e.g. Morey et al. 2002) as well as offering coaching and mentoring opportunities to learners were found to be of importance. In addition, curricular design issues linked to learner choice (e.g. Shafer et al. 2002) , customization and authenticity of the IPE (Cooke et al. 2003 ), use of reflection (e.g. Barber et al. 1997) , and informal learning opportunities in IPE (e.g. Nash & Hoy 1993) were also found to be influential.
Although a number of studies made mention of the process of IPE facilitation (e.g. Hollenberg et al. 2009; Just et al. 2010) , most studies paid little attention to this issue. The one exception was LeFlore and Anderson (2009) who compared facilitated debriefing with self-directed learning by students after team simulated clinical scenarios. These authors found that facilitator debriefing was more effective than self-directed learning, and note the key influence of the facilitator in ensuring effective interprofessional interactions.
While the issue of regular reflection for facilitators was not found in the newer studies, the facilitators' role in coaching IPE learners was re-emphasized. Both Slater et al. Hobgood et al. 2010) reported how facilitators extended their role during interprofessional simulation activities not only to prepare the simulated scenario and undertake the subsequent debrief, but also to play a ''confederate'' role in the scenarios to ensure effective interactions during the simulated IPE activity.
More attention was given to learning processes in the updated studies. In relation to learner choice, whereas the previous review found that IPE for post-qualification learners was generally a voluntary activity, for undergraduate learners it was more mixed (compulsory for some students and voluntary for others). The updated studies revealed a slightly different situation -while IPE remained voluntary for post-qualification learners (e.g. Robben et al. 2012) , there was more equality at the undergraduate level, as IPE was either voluntary (e.g. Shiyanbola et al. 2014 ) or compulsory (e.g. McFadyen et al. 2010 ) for all student groups.
Learner participation in the curriculum design was, like the previous review, also limited. Often, an IPE course would be developed by a project steering group or curriculum development committee (Just et al. 2010; Lineker et al. 2012; Anderson & Thorpe 2014) who at times, worked with other stakeholders such as health care providers, researchers, and/or patients (Hollenberg et al. 2009; Byrnes et al. 2012) .
In relation to the issue of customization, a range of activities were described in the newer papers. To ensure postqualification IPE could meet local clinician staff needs, many studies reported that courses were tailored (customized) to meet these needs (e.g. Fuhrmann et al. 2009; Visser & Wysmans 2010; Lineker et al. 2012) . Two studies (Curran et al. 2007; Paquette-Warren et al. 2014 ) reported undertaking more extensive needs assessments activities. For Curran and colleagues, this involved a large study of ''health care providers across the four [Canadian] provinces using a mix of survey questionnaires, interviews, and focus groups'' (p. 243). As well as undertaking an initial needs assessment, Paquette-Warren and colleagues also reported that their IPE course ''was modified during implementation to better address the needs of participants'' (p. 237).
Customization of IPE to maximize learning opportunities covered a range of different elements, such as ensuring that the delivery mode of IPE sessions was modified to improve attendance from busy clinical staff (e.g. Quinn et al. 2008) , providing financial compensation for the hours spent attending IPE workshops (e.g. Robben et al. 2012) , and offering IPE sessions across different locations to ensure learner engagement and interaction (Carpenter et al. 2006 ). However, as Pollard et al. (2006) note, customizing IPE for the needs of different learner groups is problematic due to the varying range of characteristics, abilities, and professional viewpoints among students undertaking IPE.
Given that post-qualification IPE was developed as a response to a local clinical need, as noted above, issues of authenticity were not discussed in these studies. In contrast, this issue was more in evidence within the undergraduate IPE studies, as learners demanded that their IPE was realistic in nature to reflect clinical practice. For example, Bradley et al. (2009) noted the use of ''resuscitation skills learning may have been seen as contextually important to both groups [medical/nursing students] and the shared outcomes promote IPE as a concept and as a practical implementation'' (p. 920). As a result of this focus, Bradley and colleagues noted that the IPE was regarded as more authentic in nature. Similarly, Nisbet et al. (2008) reported that reallife (authentic) experiences on a clinical ward for undergraduate students ''encouraged a team approach and collaboration through real experience, and that it improved student confidence in communicating within a multidisciplinary team'' (p. 65).
Like the previous review, a number of studies from the updated searches reported the use of shared reflection for learners across undergraduate and post-qualification studies (Pollard et al. 2006; Hollenberg et al. 2009 ). Usually, reflection on learning processes occurred at the end of an IPE session (Nisbet et al. 2008) , although for Richardson et al. (2010) reflection upon interprofessional learning processes was regularly undertaken by use of journals.
In contrast, only three studies mentioned the use of informal learning (Carpenter et al. 2006; Pollard & Miers 2008; Fletcher et al. 2014) . For Carpenter and colleagues, it was noted that ''students welcomed the many formal and informal opportunities provided by the programme to exchange ideas and experiences with colleagues from other disciplines and from other mental health services in the region'' (p. 153), whereas Fletcher and colleagues, noted that clinicians ''particularly appreciated opportunities for informal networking and learning about the availability and expertise of local mental health professionals'' (p. 38).
It was found that most studies did not mention the explicit use of a theory in the delivery of their IPE course or activity. In general, studies drew implicitly adult learning theories developed by Knowles (1975) , Kolb (1984) , and Sch€ on (1983). However, 12 studies employed QI principles in the delivery of practice-based IPE (e.g. Ketola et al. 2000; Slater et al. 2012 ). In addition, two studies employed the social-psychological perspective and contact theory (Carpenter 1995; Carpenter & Hewstone 1996) , two studies (Ammentorp et al. 2007; Robben et al. 2012 ) employed social cognitive perspectives developed by Bandura (1977 Bandura ( , 2004 , one study (Richardson et al. 2010 ) employed elements an approach described by Clarke (2005) which incorporated five complementary learning perspectives, and one study (Anderson & Thorpe 2014) employed constructivist learning principles (Vygostsky 1978) and reflection (Kolb 1984) in the delivery of their IPE activity.
Product factors
As outlined in Figure S2 , the key products linked to IPE range from reactions to the learning experience (Level 1), changes in perceptions/attitudes (Level 2a), acquisition of collaborative knowledge/skills (Level 2b), changes in individual behavior (Level 3), changes to service delivery (Level 4a), and improvements to patient/client care (Level 4b). Below, we report outcome data across these six types of outcomes. This is summarized in Table 1 .
Overall, as this table indicates, more positive outcomes are reported than mixed, neutral, or negative outcomes. This is especially noticeable for the learners' reaction to IPE (25 studies, 54%) and changes in knowledge and skills (19 studies, 41%). In contrast, only 13 studies (28%) reported on outcomes related to changes in organizational practice and 10 studies (22%) on changes to patient/client care. Collectively, these studies report almost twice as many changes (positive or mixed) related to learner reactions, shifts in perceptions/ attitudes, and/or knowledge/skills (82 reported outcomes) than they report changes to behavior, service delivery or patient/benefit (43 reported outcomes).
Nineteen of the IPE studies (41%) reported mixed outcomes (positive, neutral, and/or negative), with studies reporting mixed changes to learner attitudes/perceptions (n ¼ 11, 24%) the most frequent. None of the studies reported negative outcomes alone; these were always part of a mixed set of outcomes. In contrast, there were far fewer instances of studies reporting neutral outcomes (four studies, 9%).
Studies typically reported multiple outcomes -usually two to three outcomes (e.g. Solberg et al. 1998; Horbar et al. 2002; Bradley et al. 2009; Hobgood et al. 2010; Anderson & Thorpe 2014) . In general, the studies involving undergraduate students reported outcomes linked to Levels 1, 2a, or 2b, while those involving qualified practitioners reported outcomes linked to Levels 3, 4a, and 4b. This difference of reporting outcomes is not surprising, as the time gap between undergraduates receiving their IPE and them qualifying as practitioners presents challenges with reporting outcomes at Levels 3, 4a, and 4b. However, four undergraduate IPE studies did report outcomes at these levels (Dienst & Byl 1981; Reeves & Freeth 2002; Anderson & Thorpe 2014; Shiyanbola et al. 2014 ). In addition, one study of a postgraduate course for mental health practitioners reported outcomes across the six levels (Carpenter et al. 2006 ).
Reaction, perceptions/attitudes, and knowledge/skills outcomes Table 1 shows that 32 of the studies (65%) reported changes to Level 1 -changes to learner reactions (25 reported positive and 7 reported mixed outcomes). This type of outcome typically focused on learner's feedback related to: valuing/ supporting the use of IPE (e.g. Crutcher et al. 2004; Bradley et al. 2009; Hollenberg et al. 2009 ), reporting satisfaction with their IPE involvement (e.g. Curran et al. 2007; Fletcher et al. 2014) Quinn et al. 2008) .
Of the 26 studies (56%) which reported at Level 2a -changes to learners' attitudes/perceptions, 14 studies reported positive, 11 studies reported mixed, and 1 study reported neutral outcomes. In relation to these studies, for example, McFadyen et al. (2010) employed a longitudinal controlled trial design and gathered IPE attitudinal data with the use of two pre-validated surveys for over 500 students in either an intervention group (n ¼ 313) or control group (n ¼ 260). These authors reported that over a period of four years IPE helped generate and also sustain a range of positive attitudes toward IPE. In contrast, Pollard et al. (2006) , who also used a controlled longitudinal design to gather pre-validated survey data from undergraduate student attitudes and perceptions (468 student in an intervention group, 250 students in a comparison group), reported a more mixed set of outcomes at this level. These authors found that students reported a negative shift in attitudes to IPE and interaction during their undergraduate course, but there was an improvement in attitudes to their own professional relationships at qualification. However, in a later paper, Pollard and Miers (2008) found that after 9-12 months qualification, former students reported that IPE did produce some longer-term positive attitudes toward collaborative working.
Twenty-six studies (56%) reported outcomes at Level 2b -changes to knowledge/skills (19 reported positive outcomes, 6 reported mixed outcomes, and 1 reported neutral outcomes). In general, across the IPE studies, knowledge and skills were evaluated by the use of interviews or surveys reporting self-assessment of such changes (e.g. Barber et al. 1997; Reeves & Freeth 2002; Quinn et al. 2008; Hollenberg et al. 2009; Richardson et al. 2010; Robben et al. 2012; Paquette-Warren et al. 2014 ). However, self-report data are a weak measure of knowledge and skills change given an individual's inability to assess such gains accurately. Examples of where studies gather more robust data at this level can be seen in Carpenter et al. (2006) who gathered interview data and scores from a self-rated core competency scale which were then triangulated with formally assessed knowledge and skills obtained from course assignments. Also, Hobgood et al. (2010) assessed this level of outcome in a simulated IPE session through the use of a pre/post intervention teamwork knowledge test which was triangulated with observations of students' teamwork skills.
Behavioral, organizational, and patient/client outcomes Table 1 shows that 20 studies (43%) reported changes in individual participants' behavior (Level 3) following their participation in an IPE course. Of these studies, 15 reported positive outcomes (e.g. Morey et al. 2002; Kilminster et al. 2004; Mu et al. 2004; Curran et al. 2007; Hollenberg et al. 2009 ) and 5 mixed outcomes (e.g. LeFlore & Anderson 2009; Paquette-Warren et al. 2014) . Studies which reported these types of outcomes tended to continue to employ mainly self-reported perceptions of change. For example, Paquette-Warren et al. (2014) gathered qualitative interviews with participants to provide perceptions of behavioral change following their experiences of interprofessional learning during a QI initiative for primary care teams. Selfreported changes to behaviors need to be treated with caution, as individuals are widely recognized as being poor in self-assessment (e.g. Davis et al. 2006) . As a result, such reports must be regarded as weak approaches to measuring behavioral change. A more rigorous approach was provided by Watts et al. (2007) who employed a well-validated scale (Team Climate Inventory) to detect behavior changes at three time-points (baseline, four months, and eight months) in their evaluation of a work-based IPE initiative for a range of different clinical teams, although these data are still based on self-assessed reports, so cannot offer actual changes to behaviors. In contrast, there were a small number of studies which gathered more robust data at this level. For instance, Morey et al. (2002) used robustly developed rating scales and trained raters to assess team behaviors and technical skills in emergency departments. Cooke et al. (2003) also employed researchers' observations in their study of medical and nursing students working with simulated patients in breaking bad news. Fourteen studies (30%) reported changes to organizational practice -Level 4a. These consisted of 11 studies that reported positive outcomes (Dienst & Byl 1981; Solberg et al. 1998; Horbar et al. 2001; Shafer et al. 2002; Carpenter et al. 2006; Curran et al. 2007; Watts et al. 2007; Hollenberg et al. 2009; Byrnes et al. 2012; Slater et al. 2012; Anderson & Thorpe 2014) , 2 studies that reported mixed outcomes (Ketola et al. 2000; Paquette-Warren et al. 2014) , and 1 study that reported neutral outcomes (Fuhrman et al. 2009) . Studies at this level involved a range of different types of IPE experiences, including qualified practitioners undertaking service QI initiatives (e.g. Shafer et al. 2002; PaquetteWarren et al. 2014) , delivery of continuing IPE courses (e.g. Hollenberg et al. 2009; Slater et al. 2012) , and practicebased facilitation (Watts et al. 2007; Byrnes et al. 2012) . These papers reported that IPE was effective at improving service delivery across a range of areas such as, illness prevention, patient screening, referrals between agencies and safety practices (e.g. Horbar et al. 2001; Shafer et al. 2002; Curran et al. 2007; Slater et al. 2012) . While two studies reported a mixture of positive and neutral outcomes (Ketola et al. 2000; Paquette-Warren et al. 2014 ) associated with their QI initiatives, Fuhrmann et al. 2009 found simulated IPE for physicians and nurses based on general wards at a Danish hospital did not have any effect on identifying and recording patient risk.
Of the 11 studies (24%) which reported changes to Level 4b -patient/client care outcomes, 9 studies reported positive outcomes (Dienst & Byl 1981; Horbar et al. 2001; Reeves & Freeth 2002; Shafer et al. 2002; Carpenter et al. 2006; Visser & Wysmans 2010; Lineker et al. 2012; Anderson & Thorpe 2014; Shiyanbola et al. 2014) , 1 study reported mixed outcomes (Morey et al. 2002) , and 1 study reported neutral outcomes (Fuhrmann et al. 2009 ). Measurement for studies reporting outcomes at this level were clinical outcomes such as mortality rates, recorded clinical errors or patient length of stays (Horbar et al. 2001; Morey et al. 2002; Fuhrmann et al. 2009 ), and less robust measures such as patient satisfaction scores (Visser & Wysmans 2010; Lineker et al. 2012) . While most of these studies involved the delivery of IPE to practitioners, often in clinical settings, four IPE studies did involve undergraduate students working together to deliver care to patients (Dienst & Byl 1981 (2002) reported that patients on an interprofessional training ward were very satisfied with the care they received. Also, Shiyanbola et al. (2014) reported improvements to patients' blood pressure and cholesterol levels after student teams working in a clinical placement provided them with diabetes education.
Discussion
Given the sustained increase in interest in IPE since the publication of the previous review, we undertook an update to understand how the nature of the IPE evidence has evolved in the intervening years. Importantly, this update was undertaken to synthesize the best available contemporary evidence to help shape future design, delivery, and evaluation of IPE. As described above, the updated review located 25 new studies that were added to the 21 existing studies resulting in a total of 46 studies. Based on these studies, we undertook a quantitative and qualitative analysis and synthesis. The 3P model was again used as an analytical tool to help identify key aspects of context (presage), related mechanisms (IPE teaching and learning process), and associated outcomes (IPE products) reported within the studies.
As presented earlier, key presage (context) factors affecting the delivery of IPE continued to be national policy calls for more collaborative working linked to addressing patients' complex needs, reducing clinical error, and improving safety. However, this update found that IPE can continue to be impeded by a number of contextual factors such as space and timetabling of other profession-specific learning activities. As a result, organizational support from local IPE leaders and senior management was regarded as central to the successful implementation and sustainability of IPE. A lack of this form of support could seriously jeopardize the longer-term viability of IPE. In addition, while 30 of the studies did acknowledge external funding for their work, little detail was provided about the effect of funding issues as barriers in relation to designing and implementing IPE. Clearly though, external funding in these studies has supported the implementation of a range of IPE activities underpinned by rigorous evaluation. Therefore, while explicit mention of funding as an enabler or a barrier to IPE was overlooked, budgetary factors are influential in enabling IPE evaluations to provide some useful empirical accounts about the effects of this form of health professions education. Further, empirical work is also needed describing the costs and value of IPE, as studies reporting the results of such economic analyses continue to be overlooked (Walsh et al. 2014) .
Another key element reported in the studies linked to the wider context within which IPE is delivered related to professional participation and learner numbers. As outlined above, IPE regularly involved a wide variety of learners from different professional groups who collectively made up large cohorts. As a result, one needs to be aware of the degree of complexity this generates to the implementation of IPE. In contrast, other contextual issues such as geography and demography were not reported in the 46 studies.
In relation to facilitator characteristics, the expertise of the facilitators involved in delivering the interprofessional learning was reported as a continued key factor in students' experience. To ensure high-quality facilitation, facilitator preparation and support were acknowledged as crucial to ensure interprofessional learning was delivered in an effective manner. Of the included studies, factors such as prior experiences, age, and gender were seen as influential learner characteristics that could affect their perceptions/ attitudes toward IPE. Learner conceptions of IPE and their willingness to participate can also be affected by other issues such as professional background as well as negative stereotypes and notions of unequal status/hierarchy.
In respect to process factors reported in the update, unlike the previous review, there was more limited attention placed on reporting facilitation processes. However, there was a continued focus on IPE facilitators coaching interprofessional learners. In addition, the update found some evidence of IPE facilitators extending their role during interprofessional simulation activities. The updated review also found issues of authenticity from the learning experience and customization continued to be of importance. Similarly, there was some continued attention placed on the use of shared interprofessional reflection and informal learning opportunities. However, unlike the previous review, the newer studies contained less student involvement in the development of their IPE.
Like the previous review, the results from this update show far more positive than neutral or mixed outcomes reported in the studies. Based on the 46 studies, the evidence suggests that, in general, learners responded well to the IPE, their attitudes/perceptions of one another improved, and they gained knowledge and skills necessary for collaborative practice. Whereas the previous review indicated that changes in perceptions and attitudes were more likely to show mixed results than the other outcomes, this has shifted a little in the newer papers in favour of the reporting of more positive outcomes. Also, while more positive changes were reported for behavior, organizational practice, and the delivery of patient/client care than in the previous review, there was far less evidence of change for these levels in the newer papers.
However, one needs to provide a word of caution with the nature of this evidence. Given the reliance on selfreported data in many of the studies, the extent of actual change may well be less than what was reported by IPE participants linked largely to their perceptions of change. Mindful of these (and other) limitations to the IPE evidence base, Reeves et al. (2015) recently published guidance for improving the quality of IPE studies to support evaluation teams, in their future work, to generate more rigorous evidence.
Like the previous review, this update revealed that the inclusion of 25 new studies, in general, provided on-going empirical support for a similar range of presage, process, and product factors. This finding indicates that there appears to be a continued focus in the evaluation of IPE on investigating a relatively small, bounded set of phenomenon linked to IPE context, learner characteristics, and teaching/learning processes. This focus also extends to reporting a similar range of outcomes -mostly linked to Levels 1, 2a, and 2b of the expanded Kirkpatrick model (Barr et al. 2005) . Given this empirical focus of the studies, the imbalance of reporting of the different 3P factors within the previous review linked specifically to teacher (facilitator) characteristics continues, with little evidence reported on this facet of presage. This oversight contrasts with the IPE literature which expanded in the past few years with more qualitative studies reporting on facilitation (e.g. Egan-Lee et al. 2011; Evans et al. 2014) . However, at present, the quality of this emerging work did not meet the quality assessment criteria used for this review. Building upon this discussion, Box 2 goes on to present a series of implications linked to this review.
While the authors followed best practices in systematic review techniques when undertaking this updated review, there are inevitably limitations. Our search was limited by excluding the gray literature, only including studies published in English or French and not searching the reference lists of included papers. As a result, it is possible that we may have missed a small number of potential IPE studies. In addition, assessing the methodological quality of any study is ultimately based on a subjective judgement, even if using a standardized approach to quality assessment (as we did), ultimately such decisions are still based on a review team's interpretation. Finally, we acknowledge the well-known publication bias within the health sciences literature, which may mean that rigorous IPE studies reporting negative outcomes struggle for publication.
Conclusions
The previous review identified 21 high-quality IPE studies, and this update located a further 25 studies to form a complete data set of 46 high-quality studies. As presented above, the update offered an insight into the nature of IPE and its evolution since the publication of the previous review in 2007. This update has provided evidence that key context and process factors reported in the previous review continue to have resonance on the delivery of IPE. In addition, the 25 newer studies have extended the volume of reported outcomes indicating that IPE can affect change across a number of outcome levels.
In updating this review, we have described the growth of IPE evidence. It is anticipated this work will help IPE curriculum planners and educators make informed judgements about the use of different types of IPE initiatives delivered in a variety of contexts around the globe. In addition, it is hoped that reporting the evolving IPE evidence will provide useful information to other IPE stakeholders (i.e. managers, policy makers, practitioners) related to the differing effects of IPE on learner satisfaction, attitudes/perceptions, collaborative knowledge/skills and behaviors, and ultimately on improving service delivery and patient/client care.
